1. A low-frequency vibration control system, comprising: 

an electromagnetic actuato/ for selectively applying forces to a controlled structure, 
said actuator consisting essentially of an armature, a magnet coil and a flux sensor; and 

a digital control systenytor causing a force -linearized flux to be generated in a gap 
between said armature and said/magnetic coil, as a function of sensed vibration; and 

wherein said flux smsor sends signals to said digital control system representative of 
the flux generated in said gap between said armature and said magnetic coil. 


2. The vibration control system of claim 1, wherein said magnet coil is integrally 
fixed to said controllm structure. 

3. Thje vibration control system of claim 2, wherein said flux sensor is connected to 
said magnet co^. 

tobration control system for a variable-state structure, said system comprising: 
electromagnetic actuatoxsjor selectively applying forces to said variable-state 
structure; and ^ — -^^^^ 

a digital control system for operating said actuators as a flmction^of sensed vibration 
of said variable -state structure, sensed vibration of a feedforward reference, and tfie<v,ariable 
state of said variable-state structure. 

5. The vibration control system of claim 4, rurther comprising vibration sensors for 
sensing the vibration of said variable-state structure. 

6. The vibration control system of clairry 5, wherein said digital control system 
includes modal feedback loops for controlling said/actiiators in response to signals from said 
vibration sensors. 


7. The vibration control system of cMm 6, wherein the gains of said modal 
feedback loops are controlled as a fiinction of me variable state of said variable-state structure. 
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8. The vibration control system of claim 4, further comprising one or more 
feedforward sensors for sensing vibration of feedforward references. 


9. The vibration control system of claim 8, wherein said digital control system 
5 includes one or more feedforward loops for controlling said actuators in response to signals 

from said feedforward sensors. 

10. The vibration control systfem of claim 9, wherein the plant transfer fiinctions of 
said feedforward loops are controlled a^a function of the variable state of said variable-state 

10 structure. 

11. The vibration contrcfl system of claim 10, further comprising a position sensor 
for sensing a variable position of salid variable-state structure. 

15 12. The vibration control system of claim 10, fiirther comprising a device for 

inputting data representative or" the mass of said variable-state structure. 
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13. A method of ^controlling vibration of a variable-state structure, said method 
comprising the steps of: 

obtaining first dAta representative of the vibration of said variable-state structure; 

obtaining second data representative of variable mechanical characteristics of said 
variable-state stmcture; and 

selectively applying electromagnetic forces to said variable-state stmcture as a 
function of said first da^a and said second data. 

, 14. The method of claim 13, further comprising the step of operating a 
feedforward loop basep on a fixed-frequency reference that is external to said variable-state 
stmcture. 


30 15. The method of claim 14, further comprising the step of changing the plant 

transfer function estimates of said feedforward loop as a function of said second data. 
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16. The method of claim 15, further Icomprising the step of changing the 
characteristics of said feedforward loop as a function of said first data. 


17. The method of claim 16, furthp comprising the step of operating modal 
feedback loops based on said first data. 

18. The method of claim 17, fiirfiher comprising the step of changing the gain of 
said feedback loops as a fimction of said first! data. 

19. A vibration control system, aomprising: 

an actuator for applying a force to a variable -state stmcture, said actuator including 
an electromagnet, an armature and a magnetic flux density sensor, and v^^herein said magnetic 
flux density sensor is operatively located s(f as to sense the magnetic flux between said 
electromagnet and said armature; 

a data input device for inputtir][g data representative of the variable state of said 
variable-state stmcture; and 

a processor for applying signals to said electromagnet, said processor being 
operatively connected to said data input/device and said magnetic flux density sensor. 


20. The vibration control syitem of claim 19, wherein said processor is arranged to 
calculate the difference between the flux density sensed by the magnetic flux density sensor 
and the flux density required in the actiator to control vibration of the variable-state 


stmcture. 


21. The vibration control s^^stem of claim 20, wherein said electromagnet is 
integrally connected to said variable -state stmcture, and said armature is integrally connected 
to an external stmcture. 

22. The vibration control system of claim 21, wherein said electromagnet is sealed 
to prevent degradation by fluids and idust. 
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